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The title compound, C 18 H 20 O 4 , was synthesized by the reaction of 4-methoxybenzaldehyde, 2,2-dimethyl-1,3dioxane-4,6-dione and 5,5-dimethylcyclohexane-1,3-dione with triethylbenzylammonium chloride in water as a green solvent. In the molecule of the title compound, the sixmembered pyranone ring of the hexahydrocoumarin system has a screw-boat conformation while that of the dimethylcyclohexenone system has a distorted envelope conformation. The CMe 2 portion of this ring is disordered over two positions with refined occupancies of 0.721 (7) and 0.279 (7) .
Related literature
For background to the applications of coumarin derivatives see: Wang et al. (1999) ; Yang (2001) . For ring puckering parameters, see: Cremer & Pople (1975) .
Experimental
Crystal data C 18 H 20 O 4 M r = 300.34 Orthorhombic, P2 1 2 1 2 1 a = 5.9793 (6) Å b = 11.7371 (12) Å c = 22.565 (2) Å V = 1583.6 (3) Å 3 Z = 4 Mo K radiation = 0.09 mm À1 T = 298 K 0.37 Â 0.21 Â 0.17 mm Data collection Bruker Data collection: SMART (Bruker, 1999) ; cell refinement: SAINT (Bruker, 1999) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997); software used to prepare material for publication: SHELXL97. 4-(4-Methoxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydrochromene-2,5-dione
H. Shi

Comment
Coumarin is an important chemical with unique characteristics. It is widely used in hand soaps, detergents, lotions and laser dyes (Wang et al., 1999) . Coumarin and some of its derivatives have been tested in pharmacology for treatment of HIV (Yang, 2001) . To obtain a coumarin in a more environmentally friendly way, water was used as a green solvent in the synthesis of the title compound.
In the molecule of the title compound, the two six membered rings of the hexahydrocoumarin system are not planar, the cyclohexene ring A (O1/C1-C4/C9) adopts the screw-boat conformation with puckering parameters (Cremer & Pople, 1975 ) Q= 0.468 (5) Å, θ= 64.4 (5)° and φ = 143.5 (6)°; for the ring B (C4-C9), disorder was modelled for the C6, C10, C11 atoms resolved over two positions with occupancies of 0.721 (7) and 0.279 (7) . Ring C (C12-C17) is, of course, planar. The dihedral angle between the least-squares plane of ring A(O1/C1-C4/C9) and that of ring C (C12-C17) is 87.59 (12)°.
Experimental
A mixture of 4-methoxybenzaldehyde (100 mmol), 5,5-dimethyl-1,3-cyclohexanedione (100 mmol), 2,2-dimethyl-1,3-dioxane-4,6-dione (100 mmol), triethylbenzylammonium chloride(TEBA) (15 mmol) and 400 mL of water was stirred at 65°C for 4 h (Fig.2 ). The reaction mixture was cooled to room temperature, the precipitated product was filtered and recrystallized from ethanol to give the title compound. Crystals suitable for X-ray structure analysis were obtained by slow evaporation from methanol solution at room temperature.
Refinement
All H atoms were placed in calculated positions and constrained to ride on their parent atoms with C-H distances in the range 0.93-0.98 Å, They were treated as riding atoms, with U iso (H) = 1.5Ueq(C) for the methyl H atoms and 1.2Ueq(C) for other H atoms. In the absence of significant anomalous scattering, the absolute configuration could not be reliably determined from the X-ray data and Friedel pairs were merged. 4-(4-Methoxyphenyl)-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydrochromene-2,5-dione 
Geometric parameters (Å, °)
O1-C1 1.387 (5) C8-C9 1.479 (5) O1-C9 1.388 (4) C8-H8A 0.9700 O2-C1 1.197 (6) C8-H8B 0.9700 O3-C5 1.213 (5) C10-H10A 0.9600 O4-C15 1.376 (4) C10-H10B 0.9600 O4-C18 1.404 (6) C10-H10C 0.9600 C1-C2 1.467 (7) C11-H11A 0.9600 C2-C3 1.531 (5) C11-H11B 0.9600 C2-H2A 0.9700 C11-H11C 0.9600 C2-H2B 0.9700 C10'-H10D 0.9600 C3-C4 1.500 (5) C10'-H10E 0.9600 C3-C12 1.510 (5) C10'-H10F 0.9600 C3-H3 0.9800 C11'-H11D 0.9600 C4-C9 1.331 (5) C11'-H11E 0.9600 C4-C5 1.455 (5) C11'-H11F 0.9600 C5-C6 1.517 (6) C12-C13 1.386 (5) C5-C6' 1.592 (16) C12-C17 1.395 (5) C6-C7 1.539 (7) C13-C14 1.383 (5) C6-H6A 0.9700 C13-H13 0.9300 C6-H6B 0.9700 C14-C15 1.379 (5) C6'-C7 1.532 (15) C14-H14 0.9300 C6'-H6'1 0.9700 C15-C16 1.386 (6) C6'-H6'2 0.9700 C16-C17 1.374 (5) C7-C11 1.503 (7) C16-H16 0.9300 C7-C8 1.528 (5) C17-H17 0.9300 C7-C10 1.533 (6) C18-H18A 0.9600 C7-C10' 1.542 (14) C18-H18B 0.9600 C7-C11' 1.564 (16) C18-H18C 0.9600
